Measurement of the CKM Matrix Element |Vub| with B -&amp;gt; rho e ny Decays at BABAR by Wilden, Leif
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Bar
Track 
Trajectory
17.25 mm Thickness
(35.00 mm Width)
Mirror
Bar Box
Standoff Box 
Light
Catcher
PMT Surface
PMT + Base
~11,000
    PMT's
Purified Water
Wedge
91 mm 10mm
4.90 m
4 x 1.225 m 
Synthetic Fused Silica 
Bars glued end-to-end
1.17 m

Window
5 687 5 9F7
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 10×) ν + e-ρ → 0Br( B
2 2.5 3 3.5 4 4.5 5
ISGW2:
 0.43 ± 0.35 ±2.79 
UKQCD:
 0.53 ± 0.44 ±3.45 
LCSR:
 0.62 ± 0.52 ±3.99 
Beyer/Melikhov:
 0.58 ± 0.48 ±3.77 
Ligeti/Wise:
 0.45 ± 0.41 ±2.93 
Combined:
 0.60± 0.52 ± 0.44 ±3.39 
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 .     qGv
3 10×| ub|V
2.5 3 3.5 4 4.5
ISGW2:
-1.04
+0.80 0.27  ± 0.22 ±3.56 
UKQCD:
-0.27
+0.37 0.27  ± 0.23 ±3.68 
LCSR:
-0.68
+0.58 0.29  ± 0.25 ±3.91 
Beyer/Melikhov:
-0.30
+0.28 0.29  ± 0.24 ±3.90 
Ligeti/Wise:
-0.49
+0.42 0.23  ± 0.21 ±3.12 
-0.59
+0.40 0.27  ± 0.23 ±3.69 
Combined:
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3 10×| ub|V
2.5 3 3.5 4 4.5
BABAR exclusive, this result
-0.59
+0.40 0.27  ± 0.23 ±3.69 
CLEO exclusive I
 0.58± -0.26
+0.23 0.24  ±3.23 
CLEO exclusive II
 0.55± -0.29
+0.21 0.14  ±3.25 
CLEO inclusive:
 0.63  ±4.08 
LEP inclusive:
 0.68  ±4.09 
(stat+syst+theo)
(stat+syst+theo)


N]  /J cU=9 OJ! RK$' $OIFU;KIO*C@IJgJ5$',<c][#!IOI(9J'MG; F O$ $5[/    $OIF";K
I  O J3M"$=5!#:C@J =5! =5!U=5;NHO O $5IHO$D;=92JD$'"L=5!"=5;NH%O$ O2cU$O#!#:'$ ' $'0$OF";K IMI  O
=5!`=$5=9%5J5C3$'>OIF";K I =5!"`=Oc =9=9O/  $OF";K 	 I
    	 

         
{ "! $#&% !'(!')+*-, 4 *&./! q  )  .  ) s4  *  ,0) 4 5 8$1 8  )/23*4./! ;65   *  4 ! " !7"!7)+*"8  :9 8
'r$#<; ! # !')+*&!'2 )>= .?!  ! #@%" * # , q *BADCE)/!72 # ./, 'GF ,0 ; !:*4CH*&C 6 !>!  , @#IF ,0 ; A  !'2J*4,K,$*&./!  AD)LA "7AM# ! #0)
= ./!N2?,0"CH)LAD*&CE) sO#CAM# *4!'"AD*&C F !  , PF ,0"! # 4 ,0 % ) F !  *4A$CE)+*&CE! # CE)(*4./!-2/, ' ) 4 !'!72 q A FFs! , % )/24 ,$  ! # ,0)LAD)Q*RA$)/2S)/,0)MT  ! # ,0)/A$)+* # !'(C " ! ; *4,$)/C F 2?! F A AM# ,D*4./!  *&.LA$)3*4./! # C s )LA " ",M2/! # )U= .?!
# *4AD*4C # *&C F A " !  ,  C #V# WA "." !  *4./A$) 4 ,  A$) A ,$*4./! X# CE) s!" !Y! 4?F#"E%/# C 6 ! ; ! 6 CE, %/# "!'A #&% !'(!')+* )
= ./!  ! #&%" * # A  ! ' ! "&"KF ,0 ; AD*&C q" ! ' CZ*4. F ,0) # *  A$CE)+* #4 ,0[*&./!]\M*BAD)/2LA  2 5 ,M2/! " A$)/2 ' CH*&.
,$*&./!  (!^A #@% !7"!7)Q* #0)
{(,  ! # *  CH) s !')+*_*&! # *V, 4 *4.?!3\M*BAD)/2LA  2 5 ,M2/! "
' C "."q ! ; , #&# C q" ! CH)`*4./! 4a% * % !YA #@#&% (CE) s
*4.?!',  !7*4C F A " AD2 6 A$) F ! # CH)S*&./!6b/! " 2S, 4 4 ,  VT 4 A F *4,  ",M2/! "H# A$)/2]CE ; , 6 !7"!7)+* # CE)Y*4./!6! 4c; !  T
CE(!')+*4A " *&! F ./)?C Q% ! # )O= ./!  !V.LA 6 !V)/,$* q !7!')d"A$) A )/! ' *4./!7,  !:*4C F A " ! #@%" * # 2 % CE) s *&./! " A # *4 ! ' A !'A &# )fe ! 6 !'gh*4./! " ! #@# ,0)/! F AD)Y! 4c; ! F * 4a% * % g&!NCH ; g&, 6 !7"!7)Q* # CE)i*&./! F A "EF7%" AD*&CE,0)", 4 4 ,0g&VT4 A F *4,0g # ! #&; ! F CjA "&"7A4 g&,0k!')/.LAD) F !72 " AD*@*4C F !Ol ;nm F A$o F'% oEAD*4CH,0) #'p
{RoZ*4./, %s .i*4.?C # (!^A #@% g&!7"!7)Q*rqPA # oECH"CZ*4!'2 q A *4./! #Ac# *4!7WAD*&C F A$)?2S*&./!',0g@!7*&C F ADos!'g@g&,0g #0 *&./!'g@!
A$g@! # ! 6 !7g4A$ot, ; *&CE,0) #4 ,$gf! 4c; !7g&CE(!')+*4A$oLCE ; g&, 6 !'(!')+* # qr./!')iA6oEA$g s !7g2LAD*4A # !:* q ! F ,0"! # A 6 A$CHoZT
A q oH! p_= .?!"(, # *OCH ; ,0gh*BA$)+*N,$)/! q !7CE) s *&./!XCE ; g&, 6 !7"!7)+*O, 4 *&./!X)/! % *4g&CH)/,3g&! F ,0) # *4g %/F *&CE,0) p
u CH*&.YA q !7*@*4!'gP)/! % *&g&CH)/,_g&! # ,0o % *4CH,0)"*&./! # C s )LADot*&, q A FBvFs g@, % )/23g4Aw*4CE, F A$) q !N!7)/.LA$) F !'2 L#&%/; T
; g@! #&# CE) s ",0g@! F ,0)+*4CH) %?%   2/,xqr) 4 !7!'23A$)/2"", # *UCE ; ,0gh*BA$)+*&o A 2?,yqr) 4 !'!'2 4 g@,0z)/,0)MT{g&! # ,0)/A$)+*
(,c2/! #'p|= ./C # qrCEoHorA$oEoH,xq}*&,g@!'2 %?F !]*&./! #CAM# *&!'"AD*4C F]% ) F !'gh*BA$CH)+*4CE! #X#&%q/# *BA$)+*&CjA$oHo A0p {Ro # ,~CH*
# .?, % oE2 q ! ; , #&# C q oH!*4,YCH) F o % 2/!VAYojADg s !7g 4 g4A F *4CH,0)d, 4 *4.?!VoE! ; *4,0)cT!')/!7g s5A]#&; ! F *4g %   *&. %?# g&!:T
2 %/F CE) s ",M2/!7oL2/! ; !')/2?!') F CE! #7p= ./!RCH) F o %/# CH,0)", 4 oE! ; *4,$)W!')?!'g s CE! #
q !7*{qU!'!')-A$)/2   ! 3 WA A
! 6 !')A$oHoE,xq*&,2/C # *4CH) s0% C # . q !:*{qP!7!') 4 ,0g@XT 4 A F *&,0gO",M2/!'o # CE)*&./!ioH,0) s *4!'g@ 4a% * % g@! p]= ./!'g@!
C # )/, F oE!'A$g # C s )/A$o A !:*JCE)S*4./! # !'(CEoH! ; *&,0)/C F ,0"! s A F ./A$)/)/!7o q/% *RqrCZ*4. # ,0(!7qr.LAw*NCE) F g&!'A # !72
2LAD*4A # *BAD*&C # *4C F7# A$)/2`!7)/.LA$) F !'(!')+* # *4,3*4.?!",0(! s A # C s )/A$o>*4, q A FBvFs g@, % )/2Gg&AD*4CH,  "A Aq ! q A
2/! # C s )/CE) s AV2/!72/C F AD*4!72])/! % g4ADoI)/!7*,0gnb # ./!'gr2/C #&F g&CE(CE)/A$)+*  *&./!O,0(! s A F .LAD)/)/!'o # !'!' # *4, q !
A ; g&,$"C # CE) s ",M2/! 4 ,0g 4a% gh*4./!7g # * % 2/CE! #'p
= ./!NCH)/CH*&CjA$o s ,+A$o, 4 *4.?!Js+! 4c; !'g@CE(!')+*nqPA # *4.?!N"!'A #&% g&!'(!')+*P, 4 *4./! ; C 6 CE,$ojAD*&CE,0) ; AwT
g4AD"!:*4!'g # CH) Dpr= ./!oEAD*4! # *-g&! #@% oH* ; g&! # !7)Q*&!'2 q A *4./!s+ F ,$oEojA q ,0g&AD*4CH,0) Q% ,$*&! # A 6 A$o % !
, 4# CH) Dd:? +P :?c:0  :?c:$8 + 9 A$)/2YC # *4./!7g&! 4 ,0g&! F ,0 ; AD*4C q oE!rqrCH*&.S\M*BAD)/2LA$g@2 5 ,c2?!'o! 4 T
; ! F *4AD*4CH,0) #7p>= , s !7*&./!'gqrCH*&.WA # CE(CEoEA$gg@! #@% oH* ;/%q oEC # ./!'2 q A *&./!-P!'oHoE! F ,$oEojA q ,0g&AD*4CH,0)VAD*UA q , % *
*4.?! # A$(!W*4CH"! 8+ 9 ,0)/! F A$)A$oEg@!^A$2 A`F ,0) F o % 2/!i*&.LAD*V)/,doEA$g s ! 6 CE,0oEAD*4CH,0)`, 4 *&./!S\M*BAD)/2LA$g@2
 
!:                         
	     
5 ,M2/!'ot! 4c; ! F *BAD*&CE,0) 4 ,$g ; C 6 CE,0oEAD*4CH,0)XCE)"*&./!RCH)+*4!'g 4 !'g@!') F !N, 4 (C 4 CE) s A$)?2i2/! F A A C # , q/# !'g 6 !'2 p
= ./! 4 , F7%/# , 4 *4./!"s+ ! 4?; !'g@CE(!')+*qrCHoEo)LAw* % g&A$oEo A # .?C 4 *6*4,xqnADg&2 # ,D*4./!7g(!^A #@% g&!7"!7)+* #0
CE) F o % 2/CE) s )/,0) ; C T 6 CH,0ojAD*&CE) s6; g@, F ! #&# ! #7p @ )/!N, 4 *4./!7kC # *4.?!N"!'A #&% g&!'(!')+*K, 4 *&./!N! 4?F o %/# C 6 !
q g&A$) F ./CH) s 4 g4A F *4CE,$) 8$1; g@! # !')+*4!72 CE)*4.?C # *4.?! # C #'p { ; g@! F C # !3(!^A #@% g&!7"!7)Q*(, 4 *4.?!
;65 "AD*&g&C 4 !'oH!'(!')+*38  :9 82/!'g@C 6 !'2 4 g@,0 *&./C # AD)/2,D*4./!7gAD)LA$o AM# ! #O; g&, 6 CE2?! # A$)! 4cF !7oEoE!7)+*
F ,$) # C # *4!7) FGA3F .?! FBv , 4 *4./! ;65 ; C F * % g&!OCH)3*&./!\M*BAD)/2LA$g@2 5 ,c2/!7o p
  >]     
 p  l % A$)+* % ) % !7g # , 4
	M% A$g vQ# A$)/2SoE! ; *4,0) # p6p6pp6pp6p6pp6pOpp6pp6p6pp6p 
 p   ! ; *&,0)cT{!7)/!'g A 2/C # *&g&C % *4CH,0) 4 ,0gK2/Cs!7g&!')+* 4 ,0g@XT 4 A F *&,0gP(,c2?!'o #pp6pp6p6pp6p $
 p C g&!'2?C F *&!'2 6 A$o % ! # , 4 4 ,0gK2?C!'g&!7)+* 4 ,0g&VT 4 A F *4,0gP",M2/!'o #'ppOpp6pp6p6pp6p $
 p   A$o % ! #4 ,0gn*&./! ; A$g4AD"!:*4!'g #! #"%$'&)()& AD)/2+*-CE)Y*4./! -, \/. (,c2?!'o p6pp6p6pp6p  
 p10  A$o % ! #4 ,0gn*&./! ; A$g4AD"!:*4!'g #324 5"%$6&)()& A$)/27*RCH)3*&./!6P! A !'g98 5 !'oHC v ./, 6 (,c2/!7o p6p  
/p  \ % (WADg A , 4 ADoEo2LAw*BAVg % ) #%?# !'2]CE)Y*4.?C # A$)LADo AM# C #p6pp6p6pp6pOpp6pp6p6pp6p D
/p  \ % (WADg A , 4 ADoEo 5 ,$)Q*&! , A$g&oH, # A$ ; oE! #K%/# !72CE)Y*&./C # A$)/A$o AM# C # pp6pp6p6pp6p  
/p ;:  <= 1 2?! F A A (,c2?! #pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p>?"
/p  @  <= 1 2?! F A A (,c2?! #rpp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p>?"
/p10 m ! F A A ",M2/! # , 4 *&./! ( "! # ,0) # pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p> 
/p  m ! F A A ",M2/! # , 4 *&./! 2 (! # ,0) #pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p> 
/p m ! F A A ",M2/! # , 4 *&./!A* &CB A$)/2EDi"! # ,0) # pp6p6pp6pp6p6pp6pOpp6pp6p6pp6p> 
/p  5 !^A #&% g@!'2F*  GCH  ?g4A$) F .?CE)I 4 g4A F *4CH,0)YCE)32/Cs!7g&!')+*!'J ; !'g@CE(!')+* # pp6p6pp6p> 
/p  Pg4AD) F ./CE)/ 4 g&A F *&CE,0) 4 ,$gr*&./! # !7"CHoE! ; *4,0)/C F *  KLLA FBv 0g@, % )/2]",M2/! #'pp6pp6p>?
/p  "NM g4A F *4CE,$) # , 4; ADg@*4C F oH! # qrCZ*4.Yg&! #&; ! F **&,V*4./!N*&,$*BA$o) % t!'gK, 4 *4g&A FBvQ# *4.LAD*KA$g&!
)/,$*r!7oE! F *4g@,0) #'p	p6ppOp6pp6pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p>0
/p 0 e-% ;!7gK, 4 4 A v !6!'oE! F *&g&,0) #pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p> 
/p   \c!'oH! F *4CE,$)S!'O F CE!7) F CH! #<4 ,0gn*&./!O!'oE! F *&g&,0) F .LA$)/)?!'o #Ppp6pp6p6pp6pOpp6pp6p6pp6pP0 
/p   \c!'oH! F *4CE,$)S!'O F CE!7) F CH! #<4 ,0g F ,0)+*4CE) %/%  ! 6 !')+* # p6pp6pp6p6pp6pOpp6pp6p6pp6pP0 
/p   -QRTS C# !'oE! F *&CE,0)3!UO F CE!') F CE! #<4 ,0gn*4./! 6 ! F *&,0g",M2/! # p6p6pp6pOpp6pp6p6pp6pP0 
/p  0WV3X TS C# !7oE! F *4CH,0)3!UO F CH!') F CE! # 4 ,0gn*&./! 6 ! F *4,$g-(,c2?! #rpp6p6pp6pOpp6pp6p6pp6pP0Y
/p   = ,D*BA$o) % ;!7g, 4 ,?T{g@! # ,0)LA$) F !O! 6 !7)+* #LZ[\ ]_^6^ $C 6 !7)7 A *&./!Jb/* p?pp6pp6p6pp6pP0 
/p  WM CH* ; A$g4AD"!:*4!'g # ppOp6pp6pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6pP0D
0cp  \cC$)LA$os!'O F CE!7) F CH! #pOp6pp6pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p$
0cp  M CH*@*4!72 A CH!'oH2 # , 4 *&./! `  a%:6bc`  ",M2/! pp6p6pp6pp6p6pp6pOpp6pp6p6pp6p0
0cp M CH*@*4!72 A CH!'oH2 # , 4  ` da : b `  (,c2?! p6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p0
0cp  M CH*@*4!72 A CH!'oH2 # , 4 *&./! ` fegbc`  ",M2/! pp6p6pp6pp6p6pp6pOpp6pp6p6pp6p 
 
   
	   
0cp10 .! #&% oZ*r,*4./!R/CH)/)/!'2SoEC v !7oECE.?,c,M2"b/* pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p 
0cp  , ,0g&g@!'oEAD*4CH,0) # t!7*{qU!'!7)*4./!  b/* ; A$g&A$(!7*4!7g #7p p6pp6pp6p6pp6pOpp6pp6p6pp6p$
0cp \ % (WADg",>ADoEo #  # *4!7WAD*&C F !'g@g&,0g # pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p 
0cp  X ) % !7) F !6,*4./!RLA FBv $g&, % )?2 F ,$ ; , # CZ*4CH,0)i,0)3*4./!Jb/*rg@! #@% oH* pOpp6pp6p6pp6p  "
0cp  , % *  A$g&CEAD*4CH,0) # ppOp6pp6pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p  
0cp  "NM CH*n"!:*4./,M2 #p6p6ppOp6pp6pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p  
  >]     G 
 p  = ./! % )/CZ*BA$g@CH* W*&g&CEA$)I0oH! pp6pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p 
 p  \ ; ! F *4AD*4,$gK2/CjA?$g4A$k,  : da 1 ` pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p  "
 p   
	 2/C # *4g@C % *&CE,0) a,0gK2/C!'g@!')+* a,0g&VT  A F *4,$gP(,c2/!7o # p6pp6pOpp6pp6p6pp6p  
 p  m A$oECZ* ; oE,$* # a,0g   a  -${1 p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p  
 p10  )I$oE! #6& & ppOp6pp6pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p  
 p   CE)/!7WAD*&C F 2/C # *4g&C % *&CE,0) # ,*&./! a,0g&VT  A F *4,$gn",M2/!7o #'pp6p6pp6pOpp6pp6p6pp6p  0
?p  \ F ./!7WAD*&C F CE!:q ,*4.?!s+2/!:*4! F *4,$g ppp6p6pp6pp6p6pp6pOpp6pp6p6pp6p  "
?p  \ F ./!7WAD*&C F CE!:q ,*4.?!A F'F !7oE!7g4AD*&CE,0)SA$)/2 # *4,0g&A?0! #  # *&!', C S C T X XBp p6pp6p  
?p \ F ./!7WAD*&C F CE!:q ,*4.?! # CEoHC F ,$)  !'gh*4!6J3*4g4A FBv !'g & \ N= p6p6pp6pOpp6pp6p6pp6p  
?p  \ F ./!7WAD*&C F J:T  CE!7q,*4./!O2/g@C  * F .LA$;!7g m , Vkpp6pp6p6pp6pOpp6pp6p6pp6p ?
?p10 \ F ./!7WAD*&C F CE!:q ,*4.?! , .?!'g&!7) v ,  2/!:*4! F *4,0g &tm X . , p]p6p6pp6pOpp6pp6p6pp6p  
?p  u ,$g v CE)I ; g@CE) F C ; oH!N,*4./! m X . , p6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p  
?p \ F ./!7WAD*&C F CE!:q ,*4.?!6!7oE! F *4g@,0"A?0)/!:*4C FRF A$oH,0g&CH"!:*4!'g & S 5 , ppOpp6pp6p6pp6p  
?p  S oE! F *4g@,0)3!UO F CH!') F SA$)/2 ; CE,0)3(C # CE2/!7)Q*&CHb F AD*4CH,0)ig&AD*4! pp6p6pp6pOpp6pp6p6pp6p  0
?p  \ F ./!7WAD*&C F CE!:q ,*4.?!6CH) # *&g % (!')+*&!'2  % J3g@!7* % g&) & X M . ppp6pOpp6pp6p6pp6p  
/p   	 2/C # *4g&C % *&CE,0) ppOp6pp6pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p> 0
/p  M A v !O!'oH! F *4g&,$) # a,0gn*4./!  ! F *&,0gr"! # ,0)S(,c2/! # p6pp6pp6p6pp6pOpp6pp6p6pp6p>0
/p  CE)  A$g@CjA$)+*K"A #&#pOp6pp6pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p>$
/p  5 C #@# CH)IX",0(!')+* % g@! # ,$o % *&CE,0) pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p  "
/p10 F , # "!$#%# 2/C # *&g&C % *4CH,0) pp6pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p  
/p   )I$oE! #&' AD)/2)(  2/!:bL)/!'2]CE)Y*4.?!+*  a, $ ag4A$(! p|pp6p6pp6pOpp6pp6p6pp6p  
/p F , #&' 2?C # *&g&C % *4CH,0) p6pp6pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p  
/p  F , # (  "!$- 2/C # *&g&C % *4CH,0) pp6pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p  
/p  8/.02135476 .0  6 .0 "!$#8# 8Q2/C # *4g@C % *4CE,$) pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p %0
/p  " , ,0 ; A$g&C # ,0),L*4.?!P)/! % g4A$oc)/!7*  ADg&CjAY/oE! # a,0g2LAD*4ANA$)/2 5 ,0)+*4! , A$g@oE, # CE % ojAD*&CE,0) 0
/p 0 , ,0 ; A$g&C # ,0),r*4./!W!')/!7g  L,xqk2?C # *&g&C % *4CH,0) # a,0g2LAw*BAdA$)/2 5 ,0)+*4! , A$g@oE,
# CH % ojAw*4CE,$) pp6p6ppOp6pp6pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p +
 
$  
	 	     
/p   e ! % g4A$oI)?!7*, % * ;/% *
a,0g # C0)LADoIA$)/2ELA FBv 0g@, % )/2 F ,0)+*4g@C % *4CE,$) # pp6pp6p6pp6p  
/p   , ,0 ; A$g&C # ,0)Y, *&./!O)/! % g&A$oI)/!:*-, % * ;/% * a,$gK2LAD*BAXA$)?2 5 ,$)Q*&! , A$g&oH, # CE % ojAD*&CE,0)  
/p   , % * Q ; *4CH"C%^AD*&CE,0) pOp6pp6pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6pP0Y"
/p  0   -$ c# (z,  ADg&CE, %/#KF ,0)+*&g&C % *4CH,0) # *4,V*&./!Jb/* p p6p6pp6pOpp6pp6p6pp6pP0w
/p     -$ c# ( a,0gK,0)cTUAD)/2],YtTg&! # ,0)LA$) F !O2LAD*4A pp6pp6p6pp6pOpp6pp6p6pp6pP0?0
/p  WM CH*@*4!72 /g4A$) F ./CE)I ag4A F *4CH,0) a,0gJ "?" " " *4,  5 ,$)Q*&! , A$g&oH, # A$ ; oE! #p6pp6p6pp6p?"
/p   .!:qP!7C0.+*&!'2 v CH)/!'"AD*&C F 2/C # *&g&C % *4CH,0) #p6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p 
/p    	 g@! # ,$o % *&CE,0) p6p6ppOp6pp6pp6p6pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p?
0cp  ;:  a bc`  /g4A$) F ./CE)I ag&A F *&CE,0) a,0gK2/Cs!7g&!7)Q* a,0g@XT  A F *&,0g #pOpp6pp6p6pp6p$
0cp  C g&,
	@! F *4CH,0) # ,*4./!Jb/*rg@! #@% oH* a,0gn*&./!O",M2/!  `  a : b `  p6pOpp6pp6p6pp6p 
0cp C g&,
	@! F *4CH,0) # ,*4./!Jb/*rg@! #@% oH* a,0gn*&./!O",M2/! ;:  a bc`  p6pOpp6pp6p6pp6p 
0cp  C g&,
	@! F *4CH,0) # ,*4./!Jb/*rg@! #@% oH* a,0gn*&./!O",M2/!  ` fegb ` pp6pOpp6pp6p6pp6pY
0cp10 C g&,
	@! F *4CH,0) # ,*4./!Jb/*rg@! #@% oH* a,0gn*&./!O",M2/! #    b  p6pp6pOpp6pp6p6pp6pw
0cp  C g&,
	@! F *4CH,0)3,*4./! v CE)/!7WAw*4C F  ADg&CjAY/oE! a,0gn*&./!O",M2/! `  a%:6bc`  p6pw
0cp C g&,
	@! F *4CH,0)3,*4./! v CE)/!7WAw*4C F  ADg&CjAY/oE! a,0gn*&./!O",M2/! ;:  a bc`  p6p?0
0cp  C g&,
	@! F *4CH,0)3,*4./! v CE)/!7WAw*4C F  ADg&CjAY/oE! 
	 a,0gn*4./!O(,c2?!  ` da : 1 `  p6pp6p?0
0cp  C g&,
	@! F *4CH,0)3,*4./! v CE)/!7WAw*4C F  ADg&CjAY/oE!  	 a,0gn*4./!O(,c2?! ;: da 1 `  p6pp6pD
0cp  "NM CH*ng&! # CE2 % A$o # a,0gn*&./!O",M2/! ` da%: 1 `  p6p6pp6pp6p6pp6pOpp6pp6p6pp6pD
0cp 0 M CH*ng&! # CE2 % A$o # a,0gn*&./!O",M2/!  : da  b `  p6p6pp6pp6p6pp6pOpp6pp6p6pp6p$
0cp   M CH*ng&! # CE2 % A$o # a,0gn*&./!O",M2/! `  e 1 `  pp6p6pp6pp6p6pp6pOpp6pp6p6pp6p$
0cp   (}AD)/2  1 354 2/C # *4g&C % *&CE,0)Y,*4.?!6g@! # ,0)LA$)+*-A$)/2S)/,0)cTg&! # ,0)LAD)Q*2/,xqr)a!7!'2 p6p  
0cp   M CH*ng&! #@% oH* # A #&#@% "CH)IXC # , #&; CH) /g&!'A v CE)I pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p  
0cp  0  oH)A #&#&% "CH)IVC # , #&; CH) /g&!'A v CE)I pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p  0
0cp   8I= 9 8 a,0gK2/Cs!7g&!')+*
a,0g@XT  A F *&,0g #pp6pp6pOpp6p6pp6pp6p6pp6pOpp6pp6p6pp6p  
0cp   , ,0 ; A$g&C # ,0)iqrCZ*4.3g&! #&% oZ* # ag&,$ ,$*4.?!'gK!'J ; !'g@CE(!')+* #7pp6p6pp6pOpp6pp6p6pp6p $
  
   
 \ %/; !'g T  A$(CE, v A$)/2?! , ,0oEoEA?t,0g4AD*&CE,0) &  	
        $  $:p
  \ e Q , ,0oEoEA?t,0g4AD*&CE,0) &  	
      &)"+   "    " "  $ p
   Vp !',$g 0C &IV !7oE!7)+. p l % CE)?) & \ p u !'CH) t!'g &  	
   I? %0 7T %0DI&  +D/p
   Cp)V C  # &  	
          T4     0$ $
 0  5p  ,?LA +A # ./CA$)/2 =Jpt5 A #@v A^qPA &         	
+/&/%0    0?%$:p
    p u ,$o a!') # *4!7CE) &  	
   !#" &  $ 0     %$
   . p5p PA$g&)/!:*&* %$'&(&  	
)*!+-&    0$%$
   = ./!3sss+ C .  # C F'# P,c, vC&C .  # C F7# Aw*XA$) R# c((!7*4g@C F  M A F *&,0g &CpMPp V ADg&g&C # ,0)
A$)/2 Vp . p l % CE)/) & \   , T .nT 0?"$7  0  $
  -, pm_p .C F ./WAD)3A$)/2 Cp . p  % g F .LAD* &.  	   	
0/01 &   E  0%0 $ p
  " -, p Cp oH!'J?A$)/2/!7g 2$'&(&  	
   11 &C0Y" " "E  $0%$
 0 , TSgQ , ,0oEoEA?,$g4AD*&CE,0)   pVp P!7./g&!7) # !7*-A$o p1$'&  3
0)*/#" &I"%0  " "    " " " $
    epIX{#  % g &m_p \ F ,0g&A &  p g&CH) # *&!'CH) & A$)?2 5p  p u C # ! &  	
0)*45&t$0E    %$:p
    epIX{#  % gA$)/2 m_p \ F ,0g4A &  	
)*!6    E  0%0 $ p
     pLm !'o m !UI/CE, %$'&7&  	
   89+:"/&)0    0  $:p
  0  p \M*&! F . &  	
   8;4!+0Q   $%0 $'& ./! ; T ; . 8 %0?"  0 
    Cp PA$oEoIAD)/2 p5p Pg&A % ) &  	
)<!=&)"0D%"  E  0  $ p
    5p p \c.?C a"A$) & p XBp  A$CH) # .+*4!7CE)A$)?2 _pCXBp#> A v .LA$g@,  &@?-A  &7B  	
@8C"D+@1F  0E$  E
0     +$%$
   \ p , p Pg&,M2 #&v AD)/2 Xp:Cp  ! ; A?0! &FGA H3$JI(LKAD$'MA'N O   N  	 M$'NPI  
 &s;spI /&
u ,$g&oE2S\ F CE!7)+*4CHb F?& \cCH)I+A ; ,0g&!     %$
    5p P! 0!7g]AD)/2 m_pr5 !'oHC v ./, C&  	
   Q89+04/ $$ T %0Y"N  $  $'&3M ,0g&  A F *4,0g # ,
!'J F o %/# C  !A*  G]*4g&A$) # CH*4CH,0) #
  "  >p  C0!:*4CsA$)/2 5p  p u C # ! &  	
)<!4&L+ 0E  00 $
   C g&C  AD*&! F ,0( % )?C F Aw*4CE,$)WqrCH*&. 5 A$g v u C # !
%0
0            
    C A$gh*4C F oE! m AD*BA  g&, %/;B .!  CH!7q, C A$g@*&C F oE! C .  # C F7# &  A   	
 "!   " "?"%$:p
    p R% t!'gh*  $'&(&K= .?!ds+ m !7*&! F *&,0g &r#@% /(CH*&*&!'2 *&, ?-A  &7  M
A	N  $'M 	 .   	
 	 
A  " "  $:p
    5 !^A #&% g@!'(!')+*R, *&./! e-% t!'gK, 
 ;/# CHoE,0)  a \ $K5 ! # ,0) # &  Nm )/,$*&!X $I& , .?g&C #V !^A$gh* 
  0   % "CH)/, # CH*  5 !^A #@% g&!7"!7)+* &  Nm )/,$*&!   /& , .?g&C # *4, #r= , % g&A$WAD)/C #
     S Re-=K ./,0(! ; AY0!  .+*&* ;@ 8?8wqKqKqrCE)a, p F !'g&) p F . 8DA # 2 8 0!^A$)+*  8Y0!'A$)+* /p .+*4(o
    MPpAM A 'CH, A$)/2 5pe ! % t!'gh* &    = 1 2/! F A 2/C # *&g&C % *4CH,0) # *4, ,$g&2/!7g & ./! ; T
; . 8 $ "%0?%0   
 $ -, p  p  ,$CH* ~A$)/2 u p .r, !7g@* # & \c,  * ; CH,0)G!'(C #@# CH,0)`CH) # !7"CHoE! ; *4,0)?C F "! # ,0)`2/! F A  #U&
  3
)*!#" $ 0D T $+0   0%0 $
    =Jp Pg4A$)?2?* & S oE! F *&g&,0) X 2/!')+*4CZb F Aw*4CE,$)A$)?2 5 !'A #&% g@!'(!')+*N, *4.?! X ) F o %/# C  !_\c!7"CHoE! ; *4,0)?C F
Pg4AD) F ./CE)/ M g4A F *4CH,0)|,   5 ! # ,0) # AD*(*4./!]s+ S J ; !'g@CE(!')+* & C . m= .?! # C # AD*(*4.?!
= ! F . p 
-)/C  !7g # CZ*  m g&! # 2/!7)   " "  $:p
  "   TS C V & , mM &m S  C V3X&  /& Q C   & \  m& , ,0/CH)/!'23g&! #&% oZ* # ,0)EcT{./A$2/g&,$) ; g&,M2 %/F T
*4CH,0)Yg4AD*&! # A$)/2S2/! F A  ; g&, ; !7g@*4CH! #U& , S . e T S C 8  " " :T "%0?"E  " "  $ p
   Q C   , ,0oEoEA?t,0g4AD*&CE,0) &  A   	
96#")&)00 T   "   " "  $ p
    , TSgQ , ,0oHojA?t,0g&AD*4CH,0) &)X  ; g&,  !72 5 !^A #&% g@!'(!')+*O,J8I= 9 8cqrCH*4. X ) F o %/# C  !X\c!7"CHoE! ; *4,0)?C F
 m ! F A  # & ./! ; T{!6JI8 "  "  "       "?"  $
   s+ , ,0oEoEA?,$g4AD*&CE,0) &MmBC M  " "  u CHoEoECEA$ #  % g & , ,0)a!7g&!') F ! , ,0)+*4g&C % *&CE,0)
 $  m !7*&!'g&(CE)/AD*4CH,0) ,f*4./! = g4A FBv CH)I S O F CH!') F  a,0g V C0. 5 ,0(!')+* %  = g&A FBvQ# &  Nm )/,$*4!
  & !'g@.LA$g@27.A  !7) p
 %0  5 !^A #&% g@!'(!')+*N,*4./! = g&A FBv CE)I S O F CE!7) F 
 # CE)I  6  S  !7)Q* # &  Nm )?,$*4!   & S g&C F . A$g&)?! #'p
 0  5 !^A #&% g@!'(!')+*N,*4./!  ,M,M2 = g&A FBv  ,c, # !!'O F CE!7) F  %/# CE)Ii\ N= *4g4A FBvM#U&  Rm )/,D*4!W 0  &
S g&C F .  A$g@)/! #7p
 + 6.+*&* ;B 8 8yqKqKq p # ojA FDp # *BA$)a,$g&2 p !'2 % 8$ M . QRQ = 8wqKqKq38 C .  # C F'# 8 = ,M,0o # 8$P!:*BA = ,c,$o # 8
5 C F g&,  CHoEoECH)I p .+*4(o p
    S O F CE!7) F CH! # a,0gn)/! % *4g&A$o ; A$gh*4C F oE! # CE)i*&./! F A$oH,0g&CH"!:*4!'gUCE) .
 e A$)/2E.
 e  2LAD*4A %?# CE)/
*BA % 7T,0)cT4J2/! F A  #U&  Rm )?,$*4! +  &IM g4A$) F ! #@F A  ,M2/,  C F ,
 0 \M* % 2,   : S O F CE!7) F CH! # CH)N.
 e  m AD*4A
 # CE)I 7T{,0)MTB m ! F A  # &  Nm )?,$*4!G 0/&
= CEoHWA$) , ,0ot!'g p
 %"  Xp , p)M , J & \ p u ,$o ag4AD &?-A  &7  	
8C"D+B5&/  E  +D%$:p
   M CH*@*4CH)I %/# CE)IJbL)/CZ*4! 5 ,$)Q*&! , ADg&oE,\?AD ; oH! #U& ., $!'gnA$g@oE,xq & , ./g@C # *&CE)/!rU!'! # *4,0) &@ON 
  3
:ON N<11 &    T  $   0 %$ p
    C g&C  AD*&! F ,0( % )?C F Aw*4CE,$)WqrCH*&. = .?,0g # *4!')Pg4AD)/2?* p
             0
 %  = ./! F .?CZT #	Q% A$g&!72G*4! # *V, 0,c,M2/)/! #&# T{,jT b/* &  MM# . $  #  $JI 
 64&   0 \c! F *4CE,$)0 p  p
   0  $:p
 0 -, p  p m CjA  T , g %  &Vp  , ; !  , A # *&g&,(!7* , p1V6p 5S% )/,  &0  	
)*!+T&   0   0$%$:p
  0     . , ,0oHojA?t,0g4Aw*4CE,$) &  p -% t!'g@*  $'&(&%X  ; g@,  !'2 5 !^A #@% g&!7"!7)+*n,*4./! , C  CH,0ojAD*hT
CE)I -# M"(!7*&g   ; oECH* % 2/!    & \   , T C 
RfT   0? &     .nT , Q e3M T "  T "  &   " "  $:p
 +  S T-S , ,$oEojAY,0g&AD*4CH,0) &Vp  t! B$ &7&YX  ; g&,  !'2 5 !^A #@% g&!7"!7)Q*>,?*&./! , C R# M"(!7*&g
CE)W*&./! e ! % *4g&A$oI 5 ! # ,0)]\  # *&!' & S  T C . S C . X e-= T  " "  TB  &  S T-S T C . S C . X e= T
 " "  TB  &   " "  $ p
 
         G
X qU, % oH2WoHC v !n*&, # A XWA$) V*&.LA$) vQ# *4, C g@, pm g p Vp . p \ F . % t!'gh* & qr./,6qPA # A$)W!6J F !'oHoE!7)Q*f2/, F T
*4,$g4A$osA$2  C # !'gK2 % g@CE)IXADoEo*&./!N*4CH"!R, WqU,0g v A$)/2Yqr./, +A  !J(!N*4./!J, ;/; ,$g@* % )/CH* "*4,_qU,0g v
,0)VA  !'g_CH)Q*&!'g@! # *&CE)I-*4, ; C F?& CE)_AD)_CE)+*4!7g&! # *4CH)IN!7)  CHg&,0)/(!')+* p4X qP, % oE2VADo # ,-oEC v !U*&, # A 6*4.LAD) vQ#
*4, C g@, p m g p  p \ ; A0AD) & a,0gWA$) ~CE)+*&!'g&! # *&CE)I 2?C #&F7%/#&# CE,0) # A?t, % * ; .  # C F'#U&  % *_)?,$*_,0)?o 
A?t, % * ; .  # C F'#7p X A ;/; g@! F CjAD*&!n*4.LAD* 5 g p \ ; A$A$)WAD)/2 M g&A$)2 5]% .?!'CE AY0g&!7!'2X*4,R!rg@! a!'g@!'! # a,0g
 i*&./! # C #7pr5 A$) Y*4./A$) vQ# *&, = ./,$g # *&!')Pg4A$)?2?* &= CEoHWAD)/) , ,0ot!'g & A$)/27.,$o  mN% /CH*  v  a,0g
g&!'A$2/CH)I"*&./g&, % 0. 3*&./! # C #'p  A # *L % *R)/,$*-oE!^A # *RA$oEo<,>*&./C # qU, % oE2)/,$*-.LA  !t!'!7) ; , #@# C/oE!
qrCH*&./, % *J*&./! #&%?;/; ,$g@* X g&! F !'C  !'2 ag&,0   ; A$g&!7)Q* #'p  )/,$*&./!'gOCE)/0g&!72/CE!7)Q* & qr./C F ."A$2/!VoHC a!
 %/F .V!'A # CH!'g & qnA # *4./! # *4CH % ojAw*4CE)/RAD*&", #&; ./!7g&!KAD)/2_*4./! # M ; Aw*4.  X a!7oH* a,$g # ,N"A$)  ; !7, ; oE!
AD*R, % gojA?t,0g4Aw*4,0gYCE) m g@! # 2/!')dAD)/2dAD*J\M*BA$) a,0g&2 p= .LA$) vM#U& .A$CE)/!7g & a,0g-A$oHqPA  #-; g&,  CE2?CE)IWA
# *4A?/oH! F ,0 ;/% *&CE)I ; ojAD*a,0g& & A$)/2 a,0g F , ; CH)IWqrCH*&.d"!_A$)/2doE!:*&*&CE)I""! v )/,xq	qr./!')?!  !7gAD)
CE2?oE! , C 
 qPA # A  ADCEojAY/oE!a,0g _qU,0g vp M CH)LA$oHo  X A ;/; g&! F CjAD*&!K*4./!KbL)LAD) F CEA$o #&%/;?; ,0gh* ; g&,  CE2/!72
a,0gn*&./C # qU,0g v  i*&./!6 % )/2?! # (CE)?! # *&!'g@C %  % grUCEoE2 % )I % )/2 M ,0g #@F . % )I   5  M4$:p
0
 
	
V CH!'g@"CZ*  !'g # C F ./!7g&!SC F . & 2LA #&# C F .2?CE!  ,$g&oECH! 0!7)/2/!  g t!'CZ*V,0./)/! % )2 % o A #&# C0! V CEo a! m g@CH*&*&!'g
% )/2],0./)/!P!') % *  % )/YA$)/2/!7g&!7gNA$o # 2?!'g-A$)I0!U0! t!')/!7) V CHo  # "CZ*&*4!7oA$)/0! a!7g@*4C$*.LA?t! E 2/CE!6A %?#
ag&!7"2?!')(l % !'oHoE!7)V2/CEg@! v *,M2/!'g>CH)/2/CHg&! v * % !7g&)/,0((!')/!7)  !72LA$) v !') # CE)?2XA$o ## ,0o F ./! v !7)/)+*4oEC F .
0!7WA F .+* p"m CH!  g!7CH*Jq % g@2/! ?C # .?!'gJqP!72/!'g6CE X )/ojAD)/2)?, F .~CE R%/# ojA$)/2~CE) 0oH!'C F ./!'gJ,M2/!'g
A$./)?oEC F .?!'g M ,0g&k!'CH)/!'gA$)/2?!'g&!7) C g %  % )I # !7. ,0g&2?!  ,0g $!'oE!U$* p
 !7C  u CEoE2?!')
 " "
HSSS AdminTools (c) 2001, last visited: Tue Jan 14 11:35:56 GMT+01:00 2003 
